Objective: Determine the frequency of the sinonasal mechanical anatomic variants by CT Scan. Patients and method: Six-month retrospective study concerning sinus CT scans in the registers of Teaching Hospitals' Imaging Services of Lomé and Kara (TOGO). It involves patients without distinction of sex, of over 15 years without anomaly that can lead to a modification of the normal anatomical configuration of the paranasal sinuses' cavities. The analysis has been made by only one radiologist. Results: The frequency of mechanical sinonasal anatomic variants stood at 91.87%. The narrowing of the middle nasal turbinate was the variant mostly observed (55.03%), dominated by the deviation of the nasal septum whose frequency was 25.48%. The narrowing of the infundibulum represented 10.80% of population. They were more represented by the Haller cell which displayed a frequency of 3.60%. The variants venturing to narrow the upper nasal turbinate, represented only by extra turbinates, involved 1.02% of the population. The other variants of mechanical sinonasal anatomic variants represented 25.02%. They were dominated by the maxillary sinus septa (11.2%). Our study showed a feminine predominance which is statistically important for Haller cells (p = 0.037) and the ethmoidbulla hypertrophy (p = 0.0036). Conclusion: The anatomic variants of mechanical sinonasal are very frequent in Togo.
Introduction
Sinonasal form at each side a whole anatomical functional system, entirely sepa- and plays a filtering, heating and humidification role of the inhaled air, before its admission in the bronchopulmonary tree. They usually present anatomical variants, of which some can expose to infectious risks. The awareness of these variants of infectious risks whose confining mechanism is the narrowing of the maxilla-nasal infundibulum or the middle turbinate [1] is thus necessary.
Conventional radiology does not permit a detailed study of the nasal cavity and paranasal sinuses, and has now largely been replaced by computerised tomographic (CT) imaging [2] [3] . This gives an applied anatomical view of the region and the anatomical variants that are very often found [2] [3] . Thus, the reading of any CT scan concerning sinonasal must include the identification of these anatomical variants, regardless of the indication.
The frequency of anatomic variants in sinonasal was 67% in the study of PÉREZ-PIÑAS, and 93% in the Earwakerstudie's. We did not find the studies about anatomic variants in sinonasal in general, and of the variants of confinement in particular in Sub-Saharan Africa.
We undertook this study to establish the frequency and the map anatomical variants of infectious risk.
Patients and Method
We conducted a six-month retrospective study from July to December 2015. It We retained CT scans of sinonasal of patients without distinction of sex, of over 15 years. These patients should not have any traumatic, facial tumour injuries or any other injuries leading to a modification of the normal anatomical configuration of the paranasal sinus.
The analysis has been made by only one radiologist.
We had written approval from patients.
For each patient, it has been proceeded systematically on the console a meticulous analysis on axial slices and coronal and sagittal reconstructions.
The size of the ethmoidal cells, notably of the ethmoidal bulla, Agger-nasi,
Haller cell, has been researched.
The position of the uncinateprocess and its pneumatization have been studied:
The size, direction of the curvature and the number of middles turbinates have been studied: the concha-bullosa has been retained when the two fine strips are divided by relatively developed aerial shelters. The curvature of the middle turbinate was considered as paradoxical when the concave face of the middle turbinate is against the nasal septum. The existence of the extra turbinates has been retained by the presence of more than 6 nasal turbinates.
The maxillary sinus was considered as being divided as it existed one or many divisions in itself.
Any deviation more than 4 mm of the nasal septum with bone spur has been considered as an anatomical variation.
The collected data have been analyzed and processed with epi info 7. The correlation coefficient of Pearson has been calculated. The difference is considered significant if p < 0.05.
Results
Out of 1083 CT scans analyzed, 995 (91.87%) presented at least mechanical anatomic variants of sinonasal.
We found out only one variant with 834 persons and two variants with 142
persons and three variants with 19 persons. The total was 1175 mechanical anatomical variants of sinonasal in our study.
Persons presenting narrowing of the middle turbinate ( Figure 1 ) were mostly found with a frequency of 55.03% in population. They have represented 63.40%
of mechanicals anatomics variants ( Table 1 ). The deviation of the nasal septum was the most found among the narrowing of the middle turbinate. It represented 25.48% of the population of our study, equaling for 37% of the narrowing of the middle turbinate, and 22.37% of the mechanicals anatomics variants of sinonasal (Table 2 ).
The narrowing of infundibular ( Figure 2 ) affected 10.80% of the population in our study. They represented 10.47% of the mechanical anatomicvariants of sinonasal (Table 1) . Among the infundibular narrowing, the Haller cell ( Figure   2 (a)) is mostly found. It affects 3.60% of the population devoted for our study and represented 30.47% of infundibular narrowing, and 3.3% of the mechanicalsanatomics variants of sinonasal (Table 2 ). The superior turbinate narrowing ( Figure 3 ) affected 1.02% of the population in our study. They represented 0.94% of the mechanical anatomic variants of sinonasal ( Table 1 ). The extraturbinates ( Figure 3) were the only narrowing of the superior turbinate ( Table 2 ).
The other mechanical anatomic variants of sinonasal ( Figure 4 ) represented 25.19% of the mechanical anatomic variants of sinonasal. They represented 25.02% in the population of our study (Table 1) . Among the other variants of confining risk, the maxillary sinus septa (Figure 4 (a)) were the mostly found. It affects 11.26% in the population in our study and represented 41.21% of the other anatomic variants of sinonasal, and 10.33% of the whole anatomic variants of sinonasal (Table 2) .
We found out a statistically significant feminine predominance for Haller cells (p = 0.037) and ethmoidal bullahypertrophy (p = 0.0036) ( Table 3) . 
Discussion
The mechanical anatomic variants of sinonasal are frequent. Their frequency was 91.87% in our study. It is established that some of these variants represent a rhinosinusitis risk factor, leading to the necessity to raise them out in the sinus CT scans interpretations. Our study found out a predominance of the narrowing variant of the middle turbinate, dominated by the deviation of the nasal septum and the pneumatization of the middle turbinate. In fact, the deviation of the nasal septum occupies the first rank of the mechanical variants and affects 25.48%
of the population of our study, with a statistically significant masculine predominance. Blaugrund et al. [4] found out a frequency of 20%. High frequencies were found out by Perez-Pinas et al. [3] (55%), Kaplanoglu et al. [1] (82%), Danese et al. [5] (52%), and Earwaker et al. [2] (44%). The low frequency of our study can be explained by the choice of our selection criteria on the deviations of the nasal septum. In fact, like some authors [6] , we retain a deviation more than 4mm of the middle sagittal line with presence with bone spur as variant. Whereas, Kaplanoglu et al. [1] considered any deviation regardless of its scale as a variant. Danese et al. [5] considered the three aspects of the deviation as described by Takanishi et al. [7] . The deviation frequency of the nasal septum in our study is generally ranged between the limit allowed from 9% to 42% [8] [9] [10] [11] within the population.
The pneumatization of the middle turbinate (concha bullosa) represented 22.25% of the population devoted for our study. Our results are comparable to those found out by Perez-Pinas et al. [3] (24.5%), Basi et al. [12] (21%) and Jones et al. [13] (20%). Higher frequencies were found out by Ka-Planoglu et al. [1] (30.4%), Keast et al. [14] (29%), Tonai et al. [15] (28%), and Azila et al. [16] (40.8%). However Bolger et al. [17] reported a low frequency of 15.7%. The relative frequency variance can be explained by the definition of criteria of a "true" concha bullosa (pneumatization of two portions: vertical (blade) and low (bulla) [3] . A non-significant masculine predominance has been found out in our study in line with Kaplanoglu et al. [1] .
The paradoxical middle turbinate represented 5.63% of the population of our study. This frequency is lower than the one found out by Perez-Pinas et al. [3] which stand at 10%, and the frequency reported Jones et al. [13] which stands at 11.5%. Some authors [14] [15] [16] found out a frequency varying between 25%
and 33%. It is to be noted that the definition of the paradoxical turbinate is not always easy on a CT scan, as the curvature of the middle turbinate can vary alongside the antero-posterior transit. Our low frequency can be explained by the fact that we took into account only antero-posterior curvatures, while Perez-Pinas et al. [3] considered all the inversion of the middle turbinate.
The ethmoidal bulla hypertrophy represented 15.51% of the population of our study. This frequency is comparable to that of Danese et al. [5] representing 16%. However, Kaplanoglu et al. [1] reported a very high frequency of 45%. Perez-Pinas et al. [4] registered no case of ethmoidal bubble hypertrophy. Our frequency remains in the required limit (from 8.5% to 19%) by most authors [18] [19]. The definition of the bulla hypertrophy can be explained by this variance.
We defined an axial diameter higher than 10 mm to characterize a hypertrophy.
Others take into account bulla prolapse with a mass effect on the middle meatus [15] .
The infundibular narrowing variants represented 10.47% of the mechanical variants. They affect 10.8% of the population of our study. They are essentially represented by the Haller cell which affected 3.60% of the population. The frequency of the Haller cell stood at 2.7% in Perew-Pinas et al. study [3] , and 2% in Lloyd et al. study [18] . Higher frequencies were reported by Jones et al. [13] (9%). The uncinate process is on equal footing or medialized with 2.95% of the population of our study. Our comparable results with that of Perez-Pinas et al. [3] reported a 4.5% frequency. However, Danese et al. [5] found out a higher frequency of 26%, as well as Earwaker et al. [2] (19%). The horizontal uncinate process can come into contact with the middle turbinate. Consequently it can alter the ventilation mechanism of the middle turbinate [19] [20] [21] . In our series, the verticalized uncinate process represented 3.04% of the population being studied. This proportion is lower than that of Danese et al. [5] (29%) and Earwaker et al. [2] (32%). This frequencies inconsistency of deflection injuries of the uncinate process would be due to the deflection definition of the uncinate process. Whereas, we just considered optimal situations of horizontality in contact with the middle turbinate, or verticality narrowing considerably the infundibulum. Authors like Danese et al. [5] used a definition based on angles.They considered any deviation over 30˚ compared with the sagittal plan as a medialized or horizontal uncinate process, and any deviation lower than 10˚ as lateralized or verticalized process. The pneumatization of the uncinate process represented 2.21% of the population being studied. Our results, while compared with those of Kaplanoglu et al. [1] found out a frequency of 3.8%. Perez-Pinas et al. [3] reported no case in their study. However, Danese et al. [5] found out a frequency of 10%. Our frequency is ranged in the required limit in the literature: from 0.4% to 8.6% [22] [23] [24] .
The other mechanicals confinings variants were dominated by the maxillary sinus partitioning frequency stood at 11.26%. This result is comparable with that of Kaplanoglu et al. [1] which stands at 12.4%. However, Earwaker et al. [2] found out a lower frequency of 2.51%. The partitioning of the maxillary sinus and the accessory ostium represent a 44% frequency as for Marsot-Dupuch et al. [26] . The frequency of the both variants in our study stood at 12.18%, with a frequency of 0.92% for the accessory ostium of the maxillary sinus. The hyper-pneumatization of Agger Nasi cell represented 8.5% of the population being studied. This result is close to that of Bruner et al. [25] which reported a frequency of 10%. Higher frequencies have been found by Ka-Planoglu et al. [1] (63.8%), Azila et al. [16] (81.2%), Keast et al. [14] (94%), Perez-Pinas et al. [3] (100%) and Tonaï et al. [15] (86.7%). The fact to consider only a hyper-pneumatization of Agger-Nasi cell which is supposed to have a mass effect on the front-nasal mechanism as anatomical variant can explain the deviations observed in the frequencies. Many authors, unlike us considered the only presence of the Agger-nasi cell as variant [1] [3] [6] .
The narrowing of the superior turbinate, represented essentially by the extra turbinated represented 1.01% of the population being studied. Marsot-Dupuch et al. [26] found out a 6% frequency.
Conclusion
The mechanical anatomic variants of sinonasal are very frequent in Togo. They are dominated by narrowing of the middle turbinate, particularly the deviation of the nasal septum and the concha bullosa.
